Young [4, 6] for the detection of Leishman-Donovan bodies in the peripheral blood is, however, practically as accurate as spleen puncture, and is the method of choice where time and equipment are available. The globulin precipitation test, as refined by Sia [7] , is used for a presumptive diagnosis, and has been found to be as accurate as the more cumbersome " aldehyde " test.
In the treatment of kala-azar, the various antimony preparations are being widely used in the Chinese endemic area. Clinics for treatment as out-patients exist at many hospitals, and at Hsuchowfu Dr. MacFadyen and his staff go out to endemic villages to administer treatment. In the clinic at Peking colloidal antimony sulphide has not proved to be as efficient as the preparations of tartar emetic. As in other countries, a few cases are resistant to antimony treatment, but the large majority are cured if they continue treatment as long as advised. EXPERIME'NTAL INFECTIONS.
The same difficulty in producing infection in experimental animals was at first met with in Peking as has been encountered elsewhere. In December, 1922, however, Smyly and Young [8] inoculated striped hamsters intraperitoneally with an emulsion of the spleen from a fatal case of kala-azar, and secured infection in every animal inoculated. Since then a large number of these animals have been inoculated with material either from human cases or from infected hamsters, and infection has occurred in almost every case. In one case the hamsters became infected from human spleen emulsion even when smears and cultures from the same organ were negative.
In view of the probability that other workers may wish to use the hamster for the experimental study of Leishmania infections, it may be of interest to summarize the available information concerning the classification and distribution of this animal.' In the family Murida, there are three subfamilies, distinguished not by their external physical features but by the characteristics of the molar teeth. These subfamilies are: (1) the Murinee, the true rats and mice, all of which are native to the Old World;
(2) the Microtine, the voles and lemmings of both the Old and the New World; and (3) the Cricetinae, which include the hamsters of the Old World and all the native so-called rats and mice of the New World. The animals which are ordinarily known as hamsters may, for practical purposes, be defined as those members of the subfamily Cricetinae inhabiting the Old World, which live in burrows in the ground, and most of which have short tails and cheek-pouches. These hamsters all belong to three genera [9] . The genus Cricetus, the common European hamster, to which the German name " hamster" was probably first applied, is found in Central Europe from Belgium and Northern France eastward into Russia and Asia Minor. The eastern limit of its habitat is not known. The second genus, Mesocricetus, somewhat smaller in size, inhabits the Caspian region, Asia Minor, Roumania and Bulgaria.
Its limits are also unknown. The third genus, Cricetuluts, is still smaller, ranging from about 75 to 175 mm. (3 to 7 in.) in length of head and body. Its habitat extends from the eastern part of Greece and the Balkan Peninsula eastward through Asia Minor, Persia and Turkestan to the eastern coast of China and into Korea. As far as I know there is no publication which lists all the known species of Cricetulus with their distribution. I was able to find the names of twelve species which are probably authentic. It is interesting to note that none of these three genera are known to exist in the endemic areas of kala-azar in Italy, North Africa, or India.
Cricetulus griseus, the striped hamster, which is the species used in Peking for kala-azar work, has been found in the provinces of Shensi, Shansi, Chihli, Shantung, and Kiangsu, and is probably present also in Honan and Anhuei, which are very close to that portion of Kiangsu where Young has found the species. A subspecies, Cricetulus griseust obscurus, is found in Inner Mongolia, and another, Cricetuluts griseus fitmatus, in Manchuria.
Cricetulus griseus has the general appearance of a short-tailed field mouse. The head and body together measure 86 to 100 mm. (3' to 4 in.) in length, the tail 27 to 29 mm. (1 in.) . Its colour is greyish-brown on head, back and sides, white on the belly. It has a distinct black stripe extending the entire length of its dorsal midline. It possesses cheek pouches. It inhabits burrows in small banks in gardens or sometimes between the rows in wheat-fields (Malcolm Anderson) [10] . In the country about Peking it is so plentiful that farmers bring many specimens to the Peking Union Medical College for the price of a few coppers each, and they are used for the rapid typing of pneumococci. They do not breed in captivity unless provided with burrows or with considerable freedom of activity.
THE HISTOPATHOLOGY IN THE HAMSTER.
The material for the present histopathological study was obtained from hamsters experimentally infected by intraperitoneal injection of emulsified liver, spleen or bone-marrow from human cases or from other hamsters.' I am indebted to Dr. Smyly and Dr. Young, of the Peking Union Medical College, for the opportunity of describing the tissues. Sections of all organs were examined from twenty-five animals sacrificed at intervals from one day to fifteen months after infection. The first Leishman-Donovan bodies in tissue sections were found in the liver of an animal infected six days. The bodies were present in small numbers in a few of the Kupffer cells lining blood-capillaries. They were first found in sections of the spleen in the nine-day animal, in lymph nodes in the fifteen-day animal, and in the bone-marrow in the twenty-four-day animal. Young, Smyly and Brown [11] found Leishman-Donovan bodies in smears from this same series of animals in the spleen three days, and in the liver and bone-marrow four days, after infection. The difficulty of recognizing single organisms in sections and of getting thin sections of bone-marrow accounts for the discrepancy between their results and mine.
Following the first appearance of the parasites in these organs, there developed a true tissue-reaction to the invading organism, which I interpret as the fundamental pathological lesion of kala-azar, and which, I believe, has not heretofore been suficiently emphasized. It consists of the proliferation of that type of cell variously known as the clasmatocyte, histiocyte, endothelial leucocyte or large mononuclear phagocyte. This type of cell is represented in the liver by the Kupffer cell, in the spleen by the " spleen pulp cell" and in the lung by the " heart-failure cell." Its function is to phagocytize red blood-cells, pigments and foreign particles of low toxicity. In response to the Leishmania infectiQn the clasmatocytes of the spleen, lymph-nodes and bone-marrow proliferated into masses of tissue which replaced the normal cells in the reticulum of those organs ( fig. 1 ). At first most of the cells making up these islands of tissue were free from parasites, but as the infection progressed and the clasmatocyte tissue became more abundant, most of the cells became parasitized. Finally in the fifteen-months animal, the spleen increased to twenty times its normal size, and the entire pulp of the organ became replaced by parasitized cells (fig. 2 ). Some of these cells were so distended with parasites that one could count 200 in one cell in a single focal plane. Others, on the cther hand, contained very few organisms, but were nevertheless much larger than the ordinary clasmatocyte. Many of the cells contained more than one nucleus, and in the lymph nodes parasitized giant cells, containing a ring of nuclei, were occasionally seen. The venous sinuses of the spleen were compressed by the swollen clasmatocytes, but the normal flat endothelium of these vessels could usually be made out, limiting the encroachment on the lumen. Frequently, however, parasitized cells were present in the blood-vessels. In the lymph nodes and bone-marrow, parasitized cells finally replaced from one-third to one-half of the normal tissue, and hematopoiesis in the marrow was definitely impaired.
In the liver, where the reacting cells (Kupifer cells) lined the lumen of bloodvessels, the proliferation produced masses of cells within the vessels, ultimately occluding the lumen and crowding back the adjacent liver cells (fig. 3 ). In tne fifteenmonths hamster this had produced atrophy or even disappearance of many liver cells, and wide blood spaces, filled with huge, heavily parasitized cells, dominated the (fig. 4 ). In the animals infected four months and over, the parenchymatou's cells of the liver became parasitized, until in the fifteen-months animal some areas showed practically every cell involved.
Elsewhere in the body, proliferation of clasmatocytes was encountered whierever they are normally present. The best example of this is in the stroma of the intestinal mucosa. In the fifteen-months hamster the villi appeared to be somewhat distended, and the stroma was completely filled with parasitized clasmatocytes, compressing the blood and lymph vessels ( fig. 5 ). This was most marked in the duodenum, and decreased progressively towards the rectum. The epithelium over the villi was intact, in contrast to the condition found by Perry [12] in human cases of kala-azar in India. I believe that the absence of epithelium in Perry's cases was probably due to post-mortem autolysis. The deeper coats of the intestinal wall contained many single parasitized clasmatocytes.
Other localities especially involved were the peritoneal fat tissue, the submucosa of the prostate, and the interstitial tissue of the pancreas, salivary glands, suprarenals, lungs and testes. In the fifteen-months animal there was also an irregular atrophy of the convoluted tubules of the kidneys, with many parasitized cells in the interstitial tissue. This animal, indeed, showed infected cells in almost every section examined, including the subcutaneous tissue and the meninges. A few of the parenchymatous cells of the cortex of the suprarenals also contained Leishman-Donovan bodies (fig. 6 ).
These observations indicate that Cricetulus griseus is an ideal animal in which to study visceral Leishmaniasis. The parasite apparently has very little toxic effect on the animal; but the animal, on the other hand, has little power of destroying the parasite. This leads to an extreme picture of the tissue-reaction to the disease which is seen much less clearly in human cases, or in monkeys, which usually die within two months after infection. Since the hamster is easily infected, it may prove to be of value also in testing the ability of possible insect vectors to transmit the disease. SUMMARY AND CONCLUSIONS. (1) The endemic area of kala-azar in China is about as extensive as that in India. In the region about Hsuchow, in northern Kiangsu Province, the disease is almost of epidemic proportions.
(2) The disease exists in China only north of the Yangtze Valley, so far as is now known. The endemic area is notable for its dryness during ten months of the year.
(3) The clinical features of the disease are very similar to those met with in Assam.
(4) A statement is made of the known distribution of the three genera, Cricetus, Mesocricetus and Cricetulus, which constitute the group of rodents usually known as hamsters.
(5) The striped hamster, Cricetulus griseus, is an ideal experimental animal for the study of visceral Leishmaniasis. It is very easily infected, but is very tolerant to the parasite, so that an intense pathological picture of the disease is produced.
(6) The fundamental tissue-reaction to Leishmanica infection is the proliferation of the large mononuclear phagocyte (clasmatocyte) of the body into masses of " clasmatocyte tissue" wherever these cells are normally present in considerable numbers.
Di8uscsion.-(a) In reply to Dr. BALFOUR'S questions Dr. MELENEY said: - (1) In regard to the reason for the ease with which hamsters are infected, I can only say that in white mice, which are also fairly easily infected, I found in Baltimore last autumn that the percentage of polymorphonuclear leucocytes in the peripheral blood was very low, and that the percentage of clasmatocytes in the normal peritoneal fluid was very high. These two points may have some bearing on the question.
(2) If hamsters infected with kala-azar are not sacrificed, I am sure that nearly all of them will die of the infection. But doubtless most of them will live for many months. We have had none which are known to have recovered.
(3) We feed our hamsters on a stock animal-house diet consisting of moist beans and a little " green stuff."
(4) The toxin liberated by the organism seems to have little effect on the general health of the hamster, despite the fact that an intense tissue-reaction to the organism is produced.
(5) Hamsters are known to harbour fleas, lice and ticks. So far as I know, none of these insects have been found to harbour Lei8hmcania.
(b) In reply to Dr. WENYON:-I believe that the proliferation of clasmatocytes, or macrophages, is a protective response on the part of the mammalian body. The same thing occurs to a less extent if one injects a rabbit repeatedly with carmine intravenously. This was demonstrated to me by Dr. Sabin. The Kupffer cells of the liver fill up the lumen of capillaries and their cytoplasm is distended with particles of the dye. There are several other diseases, Oroya fever in South America for one, and typhoid fever for another, in which the body responds by the proliferation of clasmatocytes. Cryptococcus infection, mentioned by Dr. Thomson, produces a picture which may be called a combination of that seen in visceral and in cutaneous Leishmaniasis. Not only are the clasmatocytes diffusely proliferated and parasitized throughout the body, but they collect also into localized nodules in the lung, &c.
(c) In reply to Dr. PARKES WEBER:-His references to non-infectious conditions in which the clasmatocyte is functionally active shows the importance of this cell in the body. There is no doubt that more attention will be paid to it in the future, and that the study of it is still in its infancy. Beside its defensive activity, it may have an important function in the formation of bile-pigments from the red blood-cells which it normally digests. This has been suggested by Rich. Parasitized cells in kala-azar have not been found in either the urine or the sputum, as far as I know. Leishman-Donovan bodies have been recovered from the urine, however.
(d) In reply to the President, Professor DUDGEON:-I believe that parenchymatous liver cells can be easily differentiated from swollen Kupffer cells both by the character of the nucleus and by the staining properties of the cytoplasm. In both hamsters and monkeys there was evidence of liver-cell proliferation, in the form of mitotic figures, but these were easily distinguished fromn the mitoses in Kupffer cells.
